The relative larger size of the Berzasca River, respectively the relatively constant environmental conditions, with relatively stenotopic ichthyocenosis, suffered small qualitative and quantitative fish fauna modifications in time, compared to the smaller rivers such as Sirinia, Liubcova/Oreviţa and Mraconia. The Danube "Iron Gates" I Lake influences the lower sectors of the studied rivers in term of fish species exchange. The accidental droughts in the karstic zones of the studied lotic sectors have a negative influence on the spatial continuity of the local fish fauna, and the climate change can increase these influence in the future. All the studied rivers play an important role for the near Danube "Iron Gates" I Lake lotic fish species of small-medium size, as reproduction and shelter habitats.
INTRODUCTION
In the last century the Lower Danube River, Danube Delta and North-West Black Sea area experienced significant decreases in habitat heterogeneity and quality, fish diversity and stock abundance (Antipa 1909 (Antipa , 1941 Bănărescu, 1964; Bănăduc et al., 2014) . The "Iron Gates" Danube area is in the same situation . The complex topography and history of this area, combining a natural gorge relief and extensive anthropogenic impacts ranging from pollution, hydrotechnical works, fish overexploitation and poaching, create obstacles for the lotic fish species of the Danube tributaries in this area, leading to changes in population and diversity. This paper identify some of the modifications to ichthyocenoses structure in some of the northern Danube tributaries, updating the knowledge of this area since the previous work around fifty years ago (Bănărescu, 1964; Bușniță et al., 1970) .
This study focuses on four Danube tributaries, the Berzasca, Sirinia, Liubcova/Oreviţa and Mraconia, considering their input of water from the West Carpathian range. Relatively high flows and floods are not unusual in winter and spring, with over 50% of the flows coming from rain and snow. Some karst also contribute to subterranean water sources. Based on water flow quantities, the Berzasca River can be considered as a big mountain river, and Sirinia, Liubcova/Oreviţa and Mraconia are small mountain rivers. (Ujvari, 1972) The predominantly mountainous relief of the river basin areas induces high speed sediments flow, the majority being coarse dragged material (e.g. gravel and boulders) and a minority of sediments being in suspension. These tributary sectors of the Danube River are no longer influenced by the natural hydrological regime (variations in flow and groundwater levels) of the Danube, a relationship that existed even before the formation of the "Iron Gates" Lake I (Ujvari, 1959) . Qualitatively speaking these lotic systems are negatively influenced only in the lower course sectors, where organic pollution is present and also some semi-lenitic eutrophic sectors appear, formed in the proximity of the confluences with the "Iron Gates" I Lake at relatively high water.
In the lower segments of these tributaries in the above mentioned confluence areas there is a man-made trend of increased water levels with large oscillations, turbidity and reduced water current speeds, an increase of sedimentation, increase of phytoplankton mass and a decrease of the litho-rheophile benthic fauna -all a consequence of the impact of the higher water level in the "Iron Gates" I Lake. In general, more or less significant differences can be observed between the structures of the benthic macroinvertebrate communities upstream and downstream of the confluence with the Danube, a result of the different features of the lentic habitat downstream and upstream, the latter having predominantly mountain river characteristics (Curtean-Bănăduc, 2014). Generally, in these confluence areas, the transition from litho-rheophile, psamo-rheophile, and psamo-pelo-rheophile habitat sections to psamosemistagnophile, and psamo-pelo-semistagnophile habitat sectors is noticeable.
The variety of the landscape, the specificity of the climate, the proximity of the Danube and least, but not last, the human impact in the region raise the question of whether the studied tributaries represent a sheltered enclave for the specific fish fauna in the medium term, or whether they represent lotic sub-systems indirectly influenced by the Danube River.
This research aims to analyse the potential changes due to natural and anthropogenic factors on the fish communities of certain Danube River tributaries of the "Iron Gates" area ( Fig. 1) : Berzasca, Sirinia, Liubcova/Oreviţa and Mraconia. The available ichthyofauna elements in the studied four Danube tributaries were evaluated through comparison of the half century old data (Bănărescu, 1964 ) and the present paper author's field data.
MATERIAL AND METHODS
Fish samples for this study were collected in 2010-2012, in Berzasca, Sirinia, Liubcova, and Mraconia rivers (Fig. 1) 
RESULTS AND DISCUSSION Berzasca River
Berzasca is a perennial river that never runs dry even in the hottest summer. It falls into the river category characterised by an area of watershed between 200 and 1,500 km 2 , length of the river between 30 and 100 km and mean discharge between 0.5 and 15 m 3 /s (Tetelea, 2014) .
The ichthyofauna of the Berzasca River is characterized by the presence of Salmo trutta fario (Fig. 2) in the studied area, an unexpected species that was possibly introduced to the river by humans (Pașovschi, 1956 ). Fish species that would be expected, but which are missing from the characteristic ichthyologic trout zone include: Cottus gobio and Phoxinus phoxinus. The brown trout dominates in the upstream section until around 30 km sector and it is considered an indicator of a steady situation in the river over the last half of century in this section. In the Merridionnal barbel and Grayling zone. Barbus meridionalis is one of the most successful and abundant fish species of this river, although Thymallus thymallus continues to be absent, as was observed in the earlier work on the river. Orthrias barbatulus and Alburnoides bipunctatus appear to have a good and stable population in this river, reflecting the earlier study's finding. The populations of Chondrostoma nasus and Vimba vimba in the Danube still have positive influences in the lower sector of Berzasca River, especially during the reproduction season. Squalius cephalus also has an abundant stable population. A significant structural modification appeared in sector B6, upstream of the BerzascaDanube confluence, between collection of the historic data (Bănărescu, 1964 ) and the new data presented here. The sector is an area where the lotic habitat is modified to a semi-lenitic habitat and impacted by local organic pollution from the nearby Berzasca Village. In the lower sector of the river, many species improved their presence in time and space in comparison with the older data: Gobio gobio obtusirostris had a stronger population than in the past.
Sabanejewia aurata bulgarica, Lota lota, Gobio alpininnatus, Aspius aspius, Rutilus rutilus carpathorosicus, Alburnus alburnus, Barbus barbus, Blicca bjoerkna, Abramis brama, Cyprinus carpio, Esox lucius, Perca fluviatilis, Silurus glanis, Scardinius erithrophthalmus, Cobitis taenia, Lepomis gibosus, Acerina cernua, Rhodeus sericeus amarus, Carasius gibelio, Tinca tinca, Misgurnus fosilis, Gobius fluviatilis, Gobius kessleri
were all found occasionally in the lower B6 sector.
Sirinia River
Sirinia is a small mountainous river with a watershed area category between 100 and 200 km 2 , a length of between 20 and 50 km and a mean discharge between 0.2 and 5 m 3 /s (Tetelea, 2014) .
As in the Berzasca River, Salmo trutta fario is present in the studied lotic sector, again apparently introduced by humans in the past (Pașovschi, 1956 ). There was no presence in the ichthyologic trout zone of Cottus gobio and Phoxinus phoxinus. In one part of the Meridional barbell and Grayling zone, Barbus meridionalis remains one of the most abundant fish species of the studied river, although Thymallus thymallus is missing. Orthrias barbatulus have a relatively low abundance. Alburnoides bipunctatus appear to have a good and stable population along the time in this river. Sabanejewia aurata balcanica, Sabanejewia aurata bulgarica, Squalius cephalus and Gobio albipinatus are present in the S4 lower sector, with particularly high populations in summer. Occasional individuals of Gobio gobio obtusirostris, Rhodeus sericeus amarus, Alburnus alburnus, Carasius gibelio, and Perca fluviatilis can be found in the same lower sector.
Mraconia River
Mraconia is a small mountainous river with a watershed area category between 100 and 200 km 2 , a length of between 20 and 50 km and a mean discharge between 0.2 and 5 m 3 /s (Tetelea, 2014) .
As in the Berzasca and Sirinia Rivers, Salmo trutta fario is present in the studied lotic sector, again apparently introduced by humans in the past (Pașovschi, 1956) . There was no presence in the ichthyologic trout zone for: Cottus gobio and Phoxinus phoxinus. In the Meridional barbell and Grayling zone, Barbus meridionalis remains one of the most abundant fish species, although Thymallus thymallus is missing. Orthrias barbatulus has a relatively low abundance. Alburnoides bipunctatus has a good and stable population here. Sabanejewia aurata balcanica, Sabanejewia aurata bulgarica, Squalius cephalus and Gobio albipinatus in the summer period are present in the S4 lower sector. Occasional individuals in the same lower sector can be found from the following species: Gobio gobio obtusirostris, Rhodeus sericeus amarus, Alburnus alburnus, Carasius gibelio and Perca fluviatilis.
Liubcova/Oreviţa River Liubcova/Oreviţa River is a small mountainous river with a watershed area category between 100 and 200 km 2 , a length of between 20 and 50 km and a mean discharge between 0.2 and 5 m 3 /s (Tetelea, 2014). It was not previously studied by Bănărescu (1964) . The following fish species were identified in the present study: Barbus meridionalis, Orthrias barbatulus, Alburnoides bipunctatus, Sabanejewia aurata balcanica, and Squalius cephalus. In the summer period Gobio gobio obtusirostris, Rhodeus sericeus amarus, Alburnus alburnus, Carasius gibelio and Perca fluviatilis are present in the L5 lower sector.
CONCLUSIONS
The relative larger size of the Berzasca River and constant environmental conditions, with relatively stenotopic ichthyocenosis, suffered small qualitative and qualitative changes in time, compared to the smaller rivers such as Sirinia, Liubcova/Oreviţa and Mraconia. Our findings indicate that the effects of anthropogenic impacts and natural topography cause variations in the ichthyofauna of the studied rivers. The Berzasca River, experienced less change, a relatively stenotopic ichthyocenosis and smaller qualitative and quantitative changes over time when compared to the smaller rivers of Sirinia, Liubcova/Oreviţa and Mraconia.
The discharge regime is a condition for the presence of migratory and semi-migratory fish species upstream or downstream into the studied lotic sectors, and it is contributing to the decrease or increase of fish diversity and changes in fish population size. The accidental droughts in the karstic sectors of the studied lotic sectors have a negative influence on the local fish fauna continuity, and it seems likely that climate change will increase these influences in the future.
The relative small dimensions of Sirinia, Liubcova/Oreviţa and Mraconia rivers can make them sensitive to future human impact.
All these rivers play an important role for the near Danube "Iron Gates" I Lake lotic fish species of small-medium size, as reproduction and shelter habitats.
A permanent seasonal fish fauna monitoring system is needed for all the northern Danube River tributaries in the Danube "Iron Gates" I Lake area.
